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Santiago extends the range of burr medics
By Clinton Revell, Research Officer, Department of Agriculture, Merredin, and Michael Ewing,
School of Agriculture, University of Western Australia
With the release of the variety Santiago, Western Australian farmers now have burr medics (Medicago
polymorpha var brevispina) suited to all wheatbelt areas. Santiago is likely to be the most important variety
in areas receiving between 325 and 425 mm average annual rainfall. Its maturity is intermediate between that
of the existing varieties Serena, suited to very dry areas, and Circle Valley, which flowers three to four weeks
later and performs best in areas receiving at least 400 mm annually.
The release of Santiago follows an extensive Department of Agriculture testing programme conducted
primarily in the 325 to 425 mm rainfall zone. Santiago substantially outperformed both Serena and Circle
Valley and was the best amongst the large number of non-commercial medic varieties tested.
About 500J000 ha were sown to burr medic between 1983 and 1988 and the Department of Agriculture expects
that the release of Santiago will result in additional new plantings from 1989.
Origins of the variety
Santiago is a naturally occurring variety that
was collected near the city of Santiago in Chile
by Dr J.P. Simon in 1962. Seed has been maintained in the University of Western Australia's
medic collection, but extensive testing did not
start until research workers recognized that
burr medic grew particularly well on some
Western Australian soils (Ewing, 1983). The
potential for using burr medic in Western
Australia increased following the selection of
strains of Rhizobium meliloti which ensured
nodulation of regenerating burr medics even
when grown on mildly acid soils (Howieson
and Ewing, 1986).
D The yellow flowers of Santiago burr medic are similar to
those of most other medics

Field performance
Santiago was selected because of its ability to
set more seed under grazing than any of the
commercial burr medic varieties used today. In
14 grazed variety trials it set, on average,
16 per cent more seed than Serena and 52 per
cent more seed than Circle Valley. The extra
seed produced has been reflected in better
pasture regeneration following cereal crops
grown in rotation.

D The spineless burrs of Santiago medic result in less
problems with wool fault. Mature burrs are brown to
black.

The seed yield advantage of Santiago is most
evident after heavy grazing. Table 1 ^hows
results from a trial in which Serena produced
the highest seed yield in ungrazed conditions.
After continuous grazing, however, Santiago
became the top performer.
Tables 2(a) and 2(b) show results of some trials
conducted in 1985 at Katanning and Merredin
with contrasting seasonal conditions. Santiago
was the highest yielding variety at both locations and had its greatest seed yield advantage
over the other varieties after the longest period
of grazing.
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Table 1. Seed yields (kg/ha) of medic varieties under
grazing at Merredin, 1986 (Source: M. Ewing)
Variety

Ungrazed Grazed
Grazed Continuously
to 1/9/86 to 22/9/86
grazed
371
350
345

Santiago
585
Serena
628
Circle Valley 448

397
266
246

464
234
425

Sown 27/5/86 and paddock grazed.

Santiago's ability to maintain seed production
under heavy grazing appears partly related to
its capacity to develop sites of seed production
close to the crown of the plant. Maturity,
however, is also important. Santiago flowers
about 10 to 14 days later than Serena, thus
making use of late spring rains at times when
Serena may have already dried off. Unlike
Circle Valley which flowers much later, however, Santiago does not rely on these late rains
to support the bulk of its seed production.
The superior seed setting ability of Santiago
under grazing is likely to give fanners more
flexibility in grazing management during
flowering compared with that from Serena and
Circle Valley. This is particularly important in
below average seasons when seed set of heavily
grazed Serena and Circle Valley pastures can be
poor [Table 2(b)]. First year stands of Santiago
should be grazed carefully and monitored to
ensure the best seed set possible despite its
grazing tolerance once fully established.

Tests of residual hard seed in autumn following one summer of softening indicate that
Santiago is slightly more hard-seeded than
Serena or Circle Valley. As a result second-year
regeneration can be reduced, although this can
be offset by higher levels of seed production so
that the overall differences are small. The
extent of seed softening after the second
summer is similar for all three burr medic
varieties, but regeneration of Santiago is
frequently superior to that of Serena and Circle
Valley because of its higher seed production in
the first year (Table 3).
Santiago's drawback of having slightly higher
initial hard seed than the other two burr
medics can be turned to an advantage if the
medic pasture is cropped in the first year after
establishment. Only a small proportion of the
total medic seed reserve will be killed during
the cropping operation, leaving considerably
more seed to germinate in later years than
would be available from Serena and Circle
Valley.
Once established Santiago will be suited to
short cereal-pasture rotations such as one year
pasture - one year crop, or two years pasture two years crop. In these situations Santiago
should supply much of the nitrogen requirements of the cereal crop.
Identifying characteristics
For much of the growing season, Santiago has a
distinctive leaf marker which readily distinguishes it from Serena and Circle Valley. This
inverted "V" shaped mark is found at the
bottom of the leaflet. It has a purple-brown
margin with green interior, often paler than the
main leaf and with a purple flush. The mark
may fade as leaves grow old or are shaded.

Table 2 (a). Seed yields (kg/ha) of medic varieties under
grazing at Katanning, 1985, a location with favourable
growing conditions (Source: C. Revell, C. Thorn)

Table 2(b). Seed yields (kg/ha) of medic varieties under grazing at
Merredin, 1985, a location with poor growing conditions (Source:
M. Ewing)

Variety

Variety

Santiago
Serena
Circle Valley

Ungrazed

1,007
889
517

Grazed 8/7/85 Continuously
to 6/9/85
grazed
604
431
426

245
131
107

Santiago
Serena
Circle Valley

Sown 5/6/85 and grazed at about 10 sheep/ha.

Ungrazed

Grazed to
29/9/85

Grazed to
13/9/85

Continuously
grazed

355
345
249

253
196
180

137
25
144

124
30
34

Germinated from 3/7/85 and paddock grazed.

140

Journal of Agriculture, Vol 29, No. 4, 1988

CI Clinton Revell in a firstyear stand of Santiago,
about three to four weeks
after emergence.

Circle Valley has a smaller basal purple marking on leaflets, while Serena usually has a plain
leaf, or similar markings to Circle Valley on a
few leaves. Santiago, like Serena and Circle
Valley, has spineless pods which commonly
contain between three and seven seeds.
Santiago flowers about 80 to 85 days after a
mid May sowing, similar to Cyprus barrel
medic. This compares with 65 to 70 days for
Serena and 95 to 100 days for Circle Valley. The
number of days to first flower can vary,
however, and warm growing conditions can
shorten the interval to about 70 days.
Insects and disease
Serena, Circle Valley and Santiago burr medics
are susceptible to lucerne flea. Santiago,
however, has better resistance to redlegged
earth mite although damage in the field can
still be considerable. Control of these pests at
seedling emergence is important. Bluegreen
aphids can reduce seed set potential in spring
if conditions favour their early build-up.
Santiago is more tolerant of aphids than
Cyprus barrel medic. Future variety selection
research in burr medic aims to improve
resistance to all these insect pests.

n Santiago has a distinctive leaf marker which readily distinguishes it
from Serena and Circle Valley burr medics. This inverted "V" shaped
mark is found at the bottom of the leaflet.
Table 3. Regeneration (plants per sq. m) of medic varieties from a trial
sown at Merredin in 1984 (Source: M. Ewing)

Variety

Seed yield (kg/ha)
1984
grazed

Santiago
Serena
Circle Valley
Cyprus barrel medic

739
611
395
330

Regeneration
1985
(before cropping)

Regeneration
1986
(after cropping)

345
264
382
262

939
849
590
431
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Alfalfa mosaic virus and spring blackstem
(Phoma medicaginis) can reduce dry matter
production of Santiago. Both diseases are
transmitted in the seed and can infect Serena
and Circle Valley. Research is continuing to
determine the extent of damage in grazed
pastures.
Area of use
Santiago is most suited to areas receiving
between 325 and 425 mm average annual
rainfall. It should complement rather than
replace Serena and Circle Valley, with seed
mixtures being the preferred approach for
general pasture situations.
In low rainfall areas Santiago will be useful in
mixtures with Serena. Once established,
Santiago will provide a longer period of green
feed in years where there is an early break to
the season, compared to that produced by
Serena alone. Santiago's high level of hardseededness should enable it to persist through
several below average years.
Mixtures of Santiago and Circle Valley will be
useful in medium to high rainfall areas to
provide feed in seasons with dry spring
weather.
Santiago can be grown on the same range of
soil types as Serena and Circle Valley. These
include the mildly acid, red brown sandy loam
soils prominent throughout the wheatbelt, and
the neutral grey clay soils of southern regions.
Santiago will also perform as well as Cyprus
barrel medic on red clay loams.
Recent research indicates that the previous
requirement for a soil pH (1:5 water extract) of
6.0 or greater for Serena and Circle Valley is
conservative, with regenerating medics nodulating well on soils with pH levels between 5.5
and 6.0. However in practice, a target soil pH
of 6.0 remains a useful guide because it allows
for some variation in soil acidity within the
paddock, a common occurrence in the Western
Australian wheatbelt.

• Weeds are often found in older stands of medic. Barley
grass and doublegee have a good hold in this stand of
Serena medic.

D Cowpea aphid clustered around the new growth and
stems of Santiago. Cowpea aphid populations are often
more damaging in association with the bluegreen aphid.

Seed supplies
The Department of Agriculture released about
4.4 tonnes of Santiago basic seed to seed
producers in 1988 under a limited generation
scheme similar to that for Circle Valley. Seed
should be readily available for 1989 sowings.

Falconer D.A., Lowe M.J., Ewing M.A. and Pannell DJ.
(1988). Benefits and costs of establishing medic in the low
rainfall wheatbelt. /. Agric. West. Aust. 29:3-7.
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